We present an experimental study and a numerical simulation of the effect of time-independent, localized perturbations applied to the interface in the Saffman-Taylor fingering problem. When the perturbation is applied at a specific spot near the tip of the finger, the selection of the steadystate shape is drastically changed. In particular, one can obtain fingers with a width well below A perturbation applied far away from the tip has no effect. We observe the same behavior in the simulation and in the experiment.
(b) the wire has been shifted a little towards the center of the channel, as compared to Fig. 2(a) , so that it intersects the interface far away from the tip. %'e see that apart from a local deformation the overall shape is the same as in Fig. 2(a) ; in particular the width k is the same (in the two figures the velocity of the finger is nearly the same). In Fig. 2 (c) the wire has been shifted still more towards the center, and now we see that the whole finger adjusts itself laterally in the channel to put the wire in a specific position near the tip. In this "perturbed" state the value of k is drastically different from the unperturbed case; for example, the finger in Fig. 2(c) is considerably thinner than in the two previous pictures, even though the velocity is actually smaller in Fig. 2 
(c).
For small values of B the shapes of these thin fingers is, apart from the small bump caused by the wire, indistinguishable from the Saffman-Taylor (zero surface tension) solution with the same width k. (Fig. 3) .
The second striking result concerns the stability of these thin fingers: they are found to be stable in a much larger range of the control parameter than the unperturbed ones. In Fig. 1 In view of possible future theoretical work, the question arose as to the possibility of obtaining thin steadystate fingers applying a symmetric perturbation to the interface. We thus introduced two parallel wires in the channel, a distance D apart from each other. The resulting behavior is shown in Fig. 4 : For a given spacing D, at low enough velocities one obtains a symmetric steady state for which the selection is indeed different from the unperturbed case; as the velocity is increased, a transition to an asymmetric state occurs [ Fig. 4(b) (Fig. 6) . A perturbation which increased the surface tension produced difFerent results depending upon where it was initially placed. Placements far from the tip had essentially no effect. Ones beginning near the tip would move with respect to the finger until they were a specific distance away from the tip; then, a new narrower finger width would be chosen. The above results apply when the region in which the surface tension varies is very small compared to the fingerwidth.
In this way we mimicked the experiments with a single wire. When we put in two regions of nonconstant surface tension to mimic the two wires experiment, the simulation produced a symmetric finger when the regions were close to one another and an asymmetric one when they were further apart.
DESCRIPTION OF THE SIMULATION
David Bensimon' developed (Fig. 7) . The largest reductions in A. compared with the unperturbed case arose from the fixed point nearest to the tip (Fig. 8) . ' Using this fixed point, we obtained scaling laws for the steady-state solutions. For the range of parameters of the perturbation studied, and for B between 5)& 10 and 5 && 10, the tip curvature varies as~t p B (Fig. 9) . In the unperturbed case, the scaling is a. "~-B '' - for this range of B (Fig. 9) (Fig. 9) . A second quantity we can measure is the displacement 6 of the perturbation from the tip. For this range in B we find in the simulation that 5 scales as 6-B ' -0 o (Fig. 3) (Fig. 10) (1986) . ' Some oscillatory motion behind the perturbation was sometimes seen in the strongly perturbed increased surface tension "steady states, " as can be seen in the tail of the forward basin solution of Fig. 8 .
